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(57) Abstract: A multi-frequency or multi-tone 
CW radar is used to project radar signals from 
the same antenna and to receive returns from the 
same antenna. The phase difference between the 
outgoing wave and the returns of the two-tone 
pulses is analyzed to determine both the existence 
of motion and the range to the moving object from 
the antenna. In a preferred embodiment a model 
is made which has range as its major parameter. 
The waveform associated with the phase difference 
between outgoing and returns for one of the tones 
is then compared against the templates produced 
by the model to determine which model has range 
that most closely matches. Using this technique and 
varying the range parameters, when one detects a 
match between the two waveforms one can obtain 
range to a moving object even if its motion is 
pseudo-random. If range is measured from multiple 
locations using two or more units, it is possible to 
measure the location of a moving object. In one 
embodiment, this is done by assuming a grid within 
a building. One then algorithmically combines the 
ranges from various locations. This is done by using 
the grid and a back-projection algorithm to provide 
the location of the moving object. 
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